In five studies comparing different forms of storage of autologous blood the allogenic transfusion rate, humoral and cellular immune parameters and the postoperative infection rate were investigated. In a prospective, randomized study 21 volunteers donated one unit of blood. Retransfusion of stored autologous whole blood, but not of autologous packed red cells and fresh frozen plasma, induced a limited response of the immune system. Four prospective, randomized, partially or totally blinded studies investigating autologous donation in primary hip arthroplasty were carried out: In the first study including 94 patients, in which autologous blood was stored as whole blood, leukocyte-depleted whole blood or as blood components, the allogenic transfusion rates were compared. The type of storage of autologous blood did not influence homologous transfusion requirements. In a second study dealing with humoral immune factors, 97 patients were allocated at random to two groups. In one group, the autologous donation was stored as whole blood, in the other group the donation was separated into blood components before storage. With respect to the parameters studied, there were no significant differences between patients transfused with whole blood and those transfused with blood components. Moreover, these values also did not differ from those of patients not transfused. In a third study, the phagocytosis and respiratory burst activity of neutrophil granulocytes and of monocytes was measured in 58 patients who were randomly allocated to two groups as in the previous study. Neither the time course of phagocytosis nor that of respiratory burst activity showed a significant difference between both groups. In a fourth multicenter study, 953 patients were allocated to either of two groups. The first group of patients received autologous blood stored as whole blood, in the second group leukocyte depletion was done before storage. When comparing the outcomes of both groups, it could be shown that leukocyte depletion of autologous whole blood did not reduce the number of postoperative infections in primary hip surgery. It is therefore concluded that neither leukocyte depletion nor blood component separation is mandatory when using autologous predeposit in primary hip arthroplasty. 
Summary
In five studies comparing different forms of storage of autologous blood the allogenic transfusion rate, humoral and cellular immune parameters and the postoperative infection rate were investigated. In a prospective, randomized study 21 volunteers donated one unit of blood. Retransfusion of stored autologous whole blood, but not of autologous packed red cells and fresh frozen plasma, induced a limited response of the immune system. Four prospective, randomized, partially or totally blinded studies investigating autologous donation in primary hip arthroplasty were carried out: In the first study including 94 patients, in which autologous blood was stored as whole blood, leukocyte-depleted whole blood or as blood components, the allogenic transfusion rates were compared. The type of storage of autologous blood did not influence homologous transfusion requirements. In a second study dealing with humoral immune factors, 97 patients were allocated at random to two groups. In one group, the autologous donation was stored as whole blood, in the other group the donation was separated into blood components before storage. With respect to the parameters studied, there were no significant differences between patients transfused with whole blood and those transfused with blood components. Moreover, these values also did not differ from those of patients not transfused. In a third study, the phagocytosis and respiratory burst activity of neutrophil granulocytes and of monocytes was measured in 58 patients who were randomly allocated to two groups as in the previous study. Neither the time course of phagocytosis nor that of respiratory burst activity showed a significant difference between both groups. In a fourth multicenter study, 953 patients were allocated to either of two groups. The first group of patients received autologous blood stored as whole blood, in the second group leukocyte depletion was done before storage. When comparing the outcomes of both groups, it could be shown that leukocyte depletion of autologous whole blood did not reduce the number of postoperative infections in primary hip surgery. It is therefore concluded that neither leukocyte depletion nor blood component separation is mandatory when using autologous predeposit in primary hip arthroplasty. For allogenic blood, the production of components is state of the art. In addition, leukocyte depletion has been introduced for all allogenic components in Germany and in other countries. For autologous blood, the production of components does not seem routinely necessary. Of the documented and possible advantages of leukocyte reduction and leukocyte depletion, only the longer storage time of red cells and a reduced immunomodulation by biologically active substances may be of relevance (table 1) . There is no evidence that leukocyte depletion improves the outcome of patients receiving autologous blood. Nevertheless, the German Guidelines for the Production of Blood Products and Hemotherapy from 2005 require autologous blood to be stored either leukocyte-depleted or as components [1] . As a result, the requirements for personal and machine resources have increased. This reduces the costeffectiveness of autologous donation and may prevent the implementation of preoperative deposit, particularly in smaller hospitals [2] . In five studies the effects of different forms of storage of autologous blood on the allogenic transfusion rate, the humoral and cellular immune system, and the postoperative infection were investigated (table 2) [3] [4] [5] [6] .
Schlüsselwörter

Methods
Essentially, we used two models for investigation: -In a prospective, randomized study, volunteers donated one unit of autologous blood. The whole blood and the blood components (after removal of the buffy coat) were retransfused after 5 and 7 weeks, respectively. -Four prospective, randomized, partially or totally blinded studies were carried out in patients untergoing surgery for primary hip arthroplasty. In weekly intervals 2-3 autologous blood units were donated; the deferral hemoglobin concentration was 11 g/dl. Iron was substituted orally. The autologous blood was stored as whole blood (non-leukocyte-depleted), as leukocyte-depleted whole blood or as components (after removal of the buffy coat). Statistical analysis included parametric and nonparametric tests. For the parameters measured over time, the area under the curve was integrated for comparison. The α-value was set at 5 %.
Studies
Hip Arthroplasty: The Allogenic Transfusion Rate
In a randomized study on 94 patients, the storage of autologous blood as whole blood, as leukocyte-depleted whole blood or as blood components (after removal of the buffy coat) was compared [5] . In the respective groups surgery was carried out in weeks 5, 6 and 7 after first autologous donation.
The total blood loss and the number of transfused autologous units were comparable in the three groups. Postoperative hemoglobin concentration was almost identical. Allogenic transfusion was required in 2 patients each in groups one and two and in 1 patient in group 3 (table 3) . This difference is not significant.
Conclusion
These data does not indicate that homologous transfusion requirements in primary hip arthroplasty are influenced by the type of storage of autologous blood.
Volunteer Study: Immunological Parameters
In 21 male volunteers aged between 30 and 38 years it was investigated whether the storage type of autologous blood donations (non-leukocyte-depleted whole blood or blood components) has different effects on the immunological markers IL-6, TNF-α (as pro-inflammatory cytokines), C3a, SC5b-9 (as indicators of complement activation) and neopterin (as a measure for acquired immunity) as well as on phagocytosis and respiratory burst activity of neutrophil granulocytes and monocytes [3] . Re-transfusion was carried out 5 (whole blood) and 7 weeks (blood components) after the donation. Some -but not all -parameteres showed a moderate increase of short duration after transfusion of whole blood as shown for IL-6 in figure 1. This effect was not observed after the transfusion of blood components.
Conclusion
These data indicates that re-transfusion of stored autologous whole blood induces a limited response of the immune system. This response is not evident if autologous packed red cells and fresh frozen plasma are transfused. 
Hip Arthroplasty: Humoral Immune Parameters
The same humoral parameters as in the volunteers study were investigated perioperatively up to postoperative day 7 [6] . 97 patients were allocated at random into two groups. In one group, autologous donations were stored as whole blood (nonleukocyte-depleted); in the other group autologous donations were stored as components. Perioperatively, 30 patients received autologous whole blood, 40 patients received packed red cells, and 27 patients were not transfused. None of the patients was transfused with allogenic blood. The parameters studied did not show significant differences between the three groups. Data for IL-6 are given in figure 2 .
Conclusion
The data indicates that the transfusion of the autologous buffy coat is not of relevance compared to the effects of surgery.
Hip Arthroplasty: Cellular Immune System
Phagocytosis and respiratory burst activity of neutrophil granulocytes and monocytes were studied in 58 patients who were allocated at random into two groups [4] as in the previous study. 25 patients were transfused with whole blood, 24 patients were transfused with blood components, and 9 patients were not transfused. None of the patients was transfused with allogenic blood. There was no significant difference in the time courses of the measured parameters between the three groups ( fig. 3) .
Conclusion
In the perioperative situation, a specific cellular immune reaction after autologous transfusion cannot be shown, irrespective of whether autologous blood is stored as whole blood or as components.
Hip Arthroplasty: Postoperative Infection
Several previous investigations demonstrated a positive effect of autologous vs. allogenic transfusion with regard to postoperative infection in hip arthroplasty (table 4) . However, to our knowledge there is no study comparing different storage methods used for autologous predonation with respect to the postoperative infection rate. In a prospective, double-blind, multicenter study patients were allocated into either of two groups. In one group of patients (WB) autologous blood was stored as whole blood (non-leukocyte-depleted), in the other (ldWB) the predeposit was stored as leukocyte-depleted whole blood. Two or three autologous units were donated in weekly intervals, and surgery was scheduled for the 5th week after the first donation. No other autologous methods were implemented. Leukocyte-depleted packed red cells were used for allogenic transfusion. Peri-and postoperative infection monitoring included clinical investigation, urine analysis, wound inspection (modified ASESPSIS wound score), blood culture (if fever with temperatures above 39 °C occurred after postoperative day 2), and X-ray for suspected pneumonia. The study was concluded with a 3-month follow-up after surgery. The primary purpose of the follow-up was to determine if there was any infection in the postoperative course. The sizes of the study groups were selected to yield a statistic power of 80%. Of the 1,085 patients originally included in the study, 139 were excluded because of violations of the protocol. General data and calculated blood volume in the two groups were comparable. 357 patients donated three autologous units, 561 two Weiler-Lorentz/Frietsch IL-6, pg/ml Fig. 2 . Hip arthroplasty: Postoperative course of IL-6. t1 = Before anaesthesia, t2 = before transfusion t3 = after transfusion of the first autologous unit; t4 = 6 h after surgery, t5 = 1 day after surgery, t6 = 7 days after surgery. n.s. From [6] with permission of Blackwell Publishing, Ames, IA, USA. whole blood, blood components, not transfused. Fig. 3 . Hip arthroplasty: Phagocytic activity of monocytes (median, 1st and 3rd quartiles). t0 = Prior to skin incision, t1 = 2 h after skin incision, t2 = 6 h after skin incision, t3 = 12 h after skin incision, t4 = 24 h after skin incision, t5 = 2 days after skin incision, t6 = 7 days after skin incision. n.s. From [4] with permission of Blackwell Publishing, Ames, IA, USA. whole blood, blood components, ∆ not transfused. units, and 28 one unit. The perioperative data of the two groups were comparable. Calculated total median blood loss was 1,740 ml for group WB and 1,660 ml for group ldWB. 248 patients vs. 255 patients were transfused with autologous blood. In addition 25 vs. 14 patients received allogenic blood units. 42 vs. 55 patients developed fever with temperatures above 39 °C after postoperative day 2. The median wound score was 5 (range 0-53) vs. 6 (0-51) The time of hospital stay was comparable. 82 patients in group WB vs. 86 patients in group ldWB developed one or more infections (Tab. 5). This difference between the two groups was not significant.
Phagocytic activity
Conclusion
Leukocyte depletion of autologous whole blood does not reduce the number of postoperative infections in primary hip surgery.
General Conclusion
The data of the studies presented here do not support the concept of requiring leukocyte depletion for autologous predeposit in primary hip arthroplasty. 
